Abstract -The purpose of this paper is to construct a new family of smooth protective curves over a finite field F q with a lot of F^-rational points. The genus in this family is considerably less than the number of rational points, so that the corresponding geometric Goppa codes have rather good parameters.
INTRODUCTION
Let X be a smooth projective curve of genus g = g(X) defined over a finite field k' = F q . Recall the basic ideas of the Goppa construction [3] of the linear [n,k, d\ q -codes associated with the curve X. Let {χι, ...,*"} be the set of k' -rational points of X and A)=*i + ...+*".
Let D be a k' -rational divisor on X. We assume that D has the support disjoint from Z) 0 It follows from the Riemann-Roch theorem that the relative parameters R = kin and δ = din both for L-and Ω-constructions satisfy (see [8, 10] ) the inequality
In order to produce a family of asymptotically good geometric Goppa codes for which R -f δ comes above the Gilbert-Varshamov bound of (δ) > 1 -H q (5) ,
one needs a family of smooth projective curves with a lot of k' -rational points compared to the genus. Examples of such families are provided by classical modular curves Xo(N) and X(N) (see [5, 9] ), or by Drinfeld modular curves (see [10] , Chapters 4.1 and 4.2). Thus, if q = p v is an even power of a prime number p, then there exists an infinite sequence of geometric Goppa codes C, which gives the lower bound
The line R = 1 -δ -(^/q -1Γ 1 intersects the curve R = 1 -H q (5) for q > 49. Much easier proof of this result based on consideration of a sequence of (modified) Artin-Schreier coverings of the projective line P l (k!) was recently proposed by Garcia and Stichtenoth [2] .
In this paper we consider a new family of smooth projective curves X s given over k' = F q by equations However, since the above upper bound is large enough for q > # 0 , the curves X s provide sufficiently long geometric Goppa codes.
A similar construction of non-singular projective curves with a lot of/:' -rational points based on the use of fibre products of some Artin-Schreier curves was independently considered by van der Geer and van der Vlugt [11] .
The genus g(X s ) can be easily calculated using the Hurwitz genus formula. However, we prefer to use a slightly more complicated argument which allows us to find explicitly a basis of the space Ω(Ζ) 0 -D). This provides an easy way to write out the generator matrices for codes in the family and to find a fast decoding algorithm.
Applying to curves X x the Goppa constructions, we obtain the following results. The results of this paper can be extended to the case of fibre products of more general form over an arbitrary finite field.
Theorem 1. Let p > 2 be a prime number, v > 1 be an even integer, and let F q be a finite field consisting of q = p v elements. For any positive integers s < q m and I > (sq
m -3)2 iV~2 there exists a geometric Goppa [n,k,d] q -code C = C(D Q ,D) with parameters l<n<(2q ia -s)q }/2 2 x -\ k>l-(V 2 -3)2 4 - 2 , d > n -1.I -(V 2 -3)2<- 2 < n < (2<7 1/2 -s)q ia ir } ,p-code C 0 to an [n, k, dj^-code C = C(DQ, D) over F q , where q = /A, we obtain an [η' , £', d'] p -code C" with parameters η' = ftoft, k' = k$k, d 1 = d 0 d.-(sq m -3)2'- 2 ), <f > d (n -/).
NOTATION AND LEMMAS
Let k" be the algebraic closure of k' = F q and/4' v+1 be an (s+ l)-dimensional affine space over k". Assume that char/: 7 > 2. and recall the well-known Weil bound [12] (see also [7] , Chapters 1 and 5)
The following result of the author (see [6] , Theorem 3) shows us that the Weil bound cannot be sharpened essentially in any extension F q of the field F p . 
Proof. Let ν > 1 be an even number. Since i/" = u in F q , for any u e F, we have
here Ν is the number of elements of the set A = {u e F q \ f(u) = 0}. Since f(u) = u(l + u pVl2~~l ), we have A = {0} u B, where
is the set of roots of the polynomial 1 + i/**~l in F g . Taking into account that the greatest common divisor of (p vl2 -1 and p v -1) is equal to p v/2 -1, we obtain from the Euler criterion that the number of roots of the polynomial 1 + u pV ~l is equal to p v/2 -1. In that case
and hence
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This proves the lemma for v an even positive integer. Let now ν > 1 be an odd number. In this case for any u e F q
,-- 
This proves the lemma.
PROOF OF THE THEOREMS
Let /? > 2 be a prime number, k 1 = /^ be an extension of a prime finite field F p of an even degree ν > 1 , and let 5 < q l/2 be a positive integer. Let/] , · · ->/v be pairwise coprime polynomials in k' [u] of the same degree q m defined by (3), and let Υ c A s+l be the affine curve defined over k 1 by equations (2) . Let Ϋ c P x+l be the projective closure of F, and X be a non-singular projective model of Ϋ over the algebraic closure k" of the field k 1 '. Since the curves F and X are birationally isomorphic, we have g = g(Y) = g(X), and by Lemma 1 Next, let N q be the number of k 1 -rational points of Υ and M q be the number of k 1 -rational points of X. We have M q >N q +\, and by Lemma 4 Let η < N q be a positive integer, let jti, ...,*" be k 1 -rational points of the curve X at the finite part of X, and let x w be the point of X at infinity. Set 
